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FOREWORD

The U.S. Environmental Protection Agency (EPA) is chargeddmgf@ss with protecting the Nation’s land, air,

and waste resources. Under a mandate anatenvironmental laws, EPA strives to formulate and émeint

actions leading to a compatible balance between human activities and the ability of the natural systems to support
and nurture life. To meet these mandates, EPA’s research programwidsngrdata and technical support for

solving environmental problems today and building a science knowledge base necessary to manage our ecological
resources wisely, understand how pollutaiftect our health, and prevent or reduce environmental risks in the
future.

The National Risk Management Research Laboratory (NRMRL), is EPA’s cenievdstigating technological

and management approaches for redpdsks from threats to human health and the environment. The focus

of NRMRL'’s research program is on rhetls for preventing and controlling pollution to air, land, water, and
subsurface resources; protegtwater quality in public water systemgmediating contaminated sites and
groundwater; and preveng) and controlling indoor air pollution. The goal of this research effort is to catalyze
development and implementation of innovative, cost-effective@mental technologies; develop scientific and
engineering information needed by EPA to support regulatory and policy decisions; and provide technical support
and information transfer to ensure effective iempéntaion of environmental regulations and strategies.

This document has been produced as part of NRMRL'’s strabegje¢erm research plan. It is published and

made available by EPA’'s Office of Research and Development to assist the user community and to link
researchers with their clients.

E. Timothy Oppelt, Director
National Risk Managment Research Laboratory



ABSTRACT

The Superfund Innovative Technology Evaluation (SITE) Program, now in its eleventh year, is an integral part
of EPA’s research into alternative cleanup methods daatious waste sites around the nation. The SITE
Program was created to encourage the development and routine use of innovative treatment and monitoring and
measurement technologies. Under the program, EPA enters into cooperatmmegs with témology
developers. These developers research and refine their innovative technologies at bench- or pilot-scale and then,
with EPA’s support, demonstrate them at hdeas waste sites. As a result, the SITE Program provides
environmental decision-makers with data on new, viable treatment technologies that may have performance or
cost advantages compared to traditional treatment technologies.

This document, prepared between Audi896 and Bcembed 996, is intended as a referegeede for those
interested in technologies particippaf in the SITE Demonstration, Emerging Technology, anar&fterization

and Monitoring Programs. The two—page profiles are organized into two sections for each program, completed
and ongoing projects, and are presented in alphabetical order by developer name. Reference tables for SITE
Program participants precede the et and contain EPA and developer contacts. Inquiries about a SITE
technology evaluation or the SITE Programud be directed to the specific EPA project manager; inquiries on

the technology process should be directed to the specific technology developer.

Each technology profile contains (1) a technology developer and process name, (2) a technology description,
including a schematic diagram or photograph of the process, (3) a discussion of waste applicability, (4) a project
status report, and (5) EPA project manager and technology developer contacts. The profiles also include
summaries of demonstration results, if available. The technology description and waste applicability sections
are written by the developer. EPA prepares the status and demonstration results sections.

A Trade Name Index and Applicability Index and are also included in the back of this document. The
Applicability Index is organized by 11 media categories, 19 waste categories, andnblogpctype categories.
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SITE PROGRAM DESCRIPTION I

The U.S. Environmental Protection Agency's (EPA) Superfund Innovative Technology Evaluation (SITE)
Program, now in its eleventh year, encourages the development and impliemertgt) innovative treatment
technologies for izadous waste siteemediation, and (2) enacterizabn and monitoring technologies for
evaluating the nature and extent azhdous waste site contamination.

The SITE Program was established by EPA's Office of Solid Waste and Emergency Response (OSWER) and
the Office of Research and Development (ORD) in response to the 1986u8dpArhendments and
Reauthorization Act (SARA), which recognized a need for an "Alternative or Innovative Treatment Technology
Research and Demonstration Program." The SITE Program is administered by ORD's National Risk
Management Research LaboratorfRNRL), headquartered in Cimnati, Ohio.

The SITE Program includes the following component programs:

» Demonstration Program— Conducts and evaluates demoninstof promising innovative technologies
to provide reliable performance, cost, and applicability information for site cleanup decision—making

» Emerging Technology Program- Provides funding to developers to continue research efforts from the
bench— and pilot—scale levels to promote the developmami@iative technologies

» Characterization and Monitoring Program — Evaluates technologies that detect, monitor, and measure
hazardous and toxic Bstances to pwvide better, faster, and moresteeffective métods for producing
real-time data during site @afacterizabn and emediation

» Technology Transfer Program— Disseminates technical information, including engineering, performance,
and cost data, on innovative technologies to remove impediments for using innovative technologies

This Technology Profiles document, a product of the Technology Transfer Program, describes completed and
ongoing projects in the Demonsiaat, Emerging Technology, and &facterizabn and Monitoring Programs.

Figure 1 shows the relationship among the programs and depicts the process of technology development from
initial concept to conmercial use.

In the Demonstration Program, the technology is field—tested ordbagavaste materials. Engineering and cost

data are gathered on the innovative technology so that potential users can assess the technology's applicability
to a particular site. Data collected during the field demonstration are used to assess the performance of the
technology, the potential need for pre— andtpprocessg of the waste, applicable types of wastes and waste
matrices, potential operating problems, and approximate capital and operatsig co
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COMMERCIALIZATION

TECHNOLOGY
TRANSFER

TECHNOLOGY
DEMONSTRATION

Field-Scale Demonstration

TECHNOLOGY DEVELOPED

Pilot-Scale Testing
Bench-Scale Studies

CONCEPTUALIZATION

Figure 1: Development of Innovative Technologies

At the conclusion of a SITE demonstration, EPA prepares an Innovative Technology Evaluation Report (ITER),
Technology Capsule, and Demonstration Bulletin. Often, a videotape of the demonstration is also prepared.
These reports evaluate all available information on the technology and analyze its overall applicability to other
site characteristics, waste types, and waste matricesng psbcedures, performance and cost data, and quality
assurance and quality control standards are also presented. These demonstration documents are distributed by
EPA to provide reliable technical data for environmental decision—making and to promote the technology's
commercial use.

The Demonstration Program currently &3 developersanductingl13 demonstragns. Of these projects,

85 demonstrations are complete and 28 are ongoing. The projects are divided into the following categories:
thermal destruction (10), biological degradation (21), physical/chemical treatment (45),
solidification/stallization (10), physical/chemical radioactive waste treatment (2), physical/chemical thermal
desorption (19), physical/chemical biological degradation (1), materials handling (3), and other (2). Several
technologies represent more than one treatment categgure B shows the breakdown of technologies in the
Demonstration Program.
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Figure 2: InnovativeTechnologies in the Demonstration Program

Under the Emerging Technology Program, EPA provides technical and financial support to developers for bench—
and pilot—scale testing and evaluatiomoiovative tebnologies that are at a minimum proven on the conceptual

and bench-scale levels. The program provides an opportunity for a private developer to research and develop a
technology for field application and possible evaluation under the Demonstration Program. A technology's
performance is documented in a Final Report, journal article, Summary, and Bulletin.

EPA has provided technical and financial support to 77 projects in the Emerging Technology Program. Of these
projects, 55 are completed, 18 are ongoing in the program, and 4 have exited the program. Eighteen Emerging
Technology Program projects are participating in the Demonstration Program. The 74 active technologies are
divided into the éllowing categories: thermal destruction (9), physical/chemical treatment (38), biological
degradation (19), solidificatidstablization (2), and materials handling (5). Figure 3 displays the breakdown

of technologies in the Emerging Technology Program.

Physical/Chemical
: 38

Materials
Handling
5

Thermal
Destruction
9 Solidification/
Stabilization 2

Biological Degradation
19

Figure 3: InnovativeTechnologies in the Emergifigechnology Program
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ara i3 ng,
measurement, and site characterratechnologies. To datél16 tetinology demonstrations have been
completed under the SITE Program (85 in the Demoiimtr®rogram and 39 in tf@aMP); many reports have
been published and others are in various stages of completion.
In the Technology Transfer Program, technical information on innovative technologies in the Demonstration
Program, Emerging Technology Program, &adP is disseminated to increase the awareness and promote the
use of innovative témologies for assessment amtnediation at Superfund sites. The goal of technology
transfer activities is to promote communication among individuals requipigptdate tdmical information.
The Technology Transfer Program reaches the environmental community through many media, including:

* Program-specific regional, state, and industry brochures

* On-site Visitors' Days during SITE demonstrations

» Demonstration videotapes

* Project—specific fact sheets to comply with site camity relations plans

* ITERs, Demonstration Bulletins, Technology Capsules, and Project Summaries

» The SITE Exhibit, displayed nationwide and internationally at conferences

» Networking through forums, associations, regions, and states

Technical assistance to regions, states, eameéidiation cleanup contractors

SITE information, including an electronic version of this document, is available through the following on-line
information clearinghouses:

SITE Program Home Page: www.egav/ORD/SITE/
Alternative Treatment Technology Information Center (ATTIC)
System operator: 513-569-7272jlRtin Board Acess: 513-569-7610;

Internet Access: cinbbs.cin.epa.gov

Vendor Information System for Innovative Treatment Technologies (VISITT)
Hotline: 800-245-4505; Interneto&ess: www.pgemi.com/visitt

Vendor Field Analytical and Glnacterizabn Technology (Vendor Facts)
Hotline: 800-245-4505; Internet@ess: www.premi.com.vfacts

Cleanup Information Bulletin Board System (CLU-IN)
Help Desk: 301-589-8368; Modem: 301-589-8366; Intermeesds: www.clu-in.com
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Technical reports may be obtained by completing the document order form at the back of this document (page
433) or clling the Center for Environmental Research Infoiora{CERI) in Cincinnati, Ohio. Additional SITE
documents become available throughout the yearindamit about newly published documents or to be placed

on the SITE mailing list, ca813-569-7562 or write to:

CERI

26 West Martin Luther g Drive (G72)
Cincinnati, OH 45268
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SITE PROGRAM CONTACTS

The SITE Program is administered by EPA's Office of Research and Development (ORD), specifically the
National Risk Management Research LaboratoRNMRL). For further informabdn on the SITE Program or
its component programs contact:

Robert Olexsey Annette Gatchett
U.S. Environmental Protection Agency U.S. Environmental Protection Agency
26 West Martin Luther King Drive 26 West Martin Luther King Drive
Cincinnati, Ohio 45268 Cincinnati, Ohio 45268
513-569-7861 513-569-7697
Fax: 513-569-7620 Fax: 513-569-7620
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Stephen Billets Randy Parker
U.S. Environmental Protection Agency U.S. Environmental Protection Agency
P. 0. Box 93478 26 West Martin Luther King Drive
Las Vegas, Nevada 89193-3478 Cincinnati, Ohio 45268
702-798-2232 513-569-7271
Fax: 702-798-2261 Fax: 513-569-7620

~John Martin Laurel Staley
U.S. Environmental Protection Agency U.S. Environmental Protection Agency
26 West Martin Luther King Drive 26 West Martin Luther King Drive
Cincinnati, Ohio 45268 Cincinnati, Ohio 45268
513-569-7758 513-569-7863
Fax: 513-569-7620 Fax: 513-569-7105

Patricia Erickson
U.S. Environmental ProtectiongAngy
26 West Martin Luther Kig Drive
Cincinnati, Ohio 45268
513-569-7884
Fax: 513-569-7676
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DEMONSTRATION PROGRAM I

The SITE Demonstration Program develops reliable engineering, performance, and cost data on innovative,
alternative technologies so that potential users can evaluatenaltgyy's applicability for a specific waste site.
Demonstrations are conducted aradous waste sites, such as National Priorities List (NPL) sites, non—NPL
sites, and state sites, or under conditions that simulate aahzldus waste sites.

In the past, technologies have been selected for the SITE Demonstration Program through ansisalaieque
proposal (RFP). EPA reviewed proposals to determine thedlgies with promise for use aizadous waste

sites. Several technologies also entered the program from current Superfund projects, in which innovative
techniques of broad interest were identified for evaluation under the program. In addition, several Emerging
Technology projects moved to the Demonstration Program. To date, 11 solicitations have been completed —
SITE 001 in 1986 tlmugh SITE010a in 1996.

In 1997, the programilivshift from a technology-driven focus to a more integrated approach driven by the needs
of the hazatous wasteamediation community. The general solitication for technologies, the dRRBalwill

no longer be issued. Instead, a team of &taklers will match technologies with a selected site, which will be
identified by the SITE Program. The stakeholders will evaluate proposals from many technology developers to
determine the appropriate innovative technology for the site. Also, information about technologies will be
continually collected and maintained in a database, which will serve as a resource to the stakeholders.

The SITE demonstration process typically cetssiof five steps: (1) mding an appropriate site with an
innovative technology; (2) preparing a Demonstration Plan consisting of the test plaimgampbanalysis plan,
guality assurance project plan, and health and safety plan; (3) performing community relations activities;
(4) condudng the demonstratiofranging in length from days to months); and (5) documenting results in an
Innovative Tebnology Evaluation Report, a Technology Capsule, a Demonstration Bulletin, or other
demonstration documents. A demonstration videotape may also be prepared.

Cooperative arramgnents amng EPA, the developer, and the stakeholders set forth responsibilities for
conducting the demonstiah and evaluating the technology. Developers are responsible for operating their
innovative systems at a selected site, and are expected to pagtthe ¢oansport equipment to the site, operate

the equipment on site during the demonstration, and remove the equipment from the site. EPA is responsible for
project planning, sampling and analysis, quality assurance and quality control, preparing reports, and
disseminating information.

Demonstration data are used to assess the technology's performance, the potential need for pre— and
post—processg of the waste, applicable types of wastes and media, potential operating problems, and the
approximate capital and operatingstss Demonstrain data can also provide insight into long—term operating

and maintenance costs dondg—term risks.

The Demonstration Program currently includ@8 developers and 113 projects. These projects are organized
into two sections: completed projects and ongoing projects. The completed projects are presented in alphabetical
order by developer name in Table 1 and in the profiles that follow; the ongoing projects are presented in Table
2 and in the profiles that follow.
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